
N87 = 17 825

Slew Maneuver Dynamics
of the Spacecraft Control

Laboratory Experiment
by

Kakad
of No.

at Char lotte
Carolina



SLEW _^NEuvER bVNA_lC.S

' 5 P,_C_CR_PT ,'CONTROL-. L.ABOI_ToRY

oF "rH_



m

C0S82COS83

C= (sinelsine2cos03

+sine coso )

( -cos o is in o 2cos e 3

+ sine3sinol)
in,

where

-coso2sinO3

{-sinelsine2sine 3

+cose cose )

(coselsine2sine3

+coso3sin81)

sine2
l

-sine.lcose2

COSeICOS82

(11

if i,j,k represent the dextral set of orthogona_

unit vectors fixed in.the body-fixed fr__me, then.e I i(.
the rotation_of _', O21s the rotation of j and 0 3 Is the
rotation of k.

The angular velocity of the orbiter can be
transformed from the inertial frame to the body-fixed

frame for the body-three angles as
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The total kinetic energy expression of the systeE,

can be given as [4]
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T O is the kinetic energy of the shuttle and is
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kinetic energy of the flexible beam is T 1 and it
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where the nonlinear term NliS given
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Lagrange's equations, the
ebtained as
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and the chain rule in the

rotational equations are
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where GFt) is the net moment about
the orbiter and is given as
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and the nonlinear term N_e is given in terms of
transformations M and C, and m__, V and 6) .The vibration

equations of the beam can be obtained by again using
Lagrange's equations and the potential energy function
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